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ABSTRACT 

This report summarizes tha work done by the SDL during the 

period July through September 1970, and is primarily concerned 

with seismic research activities related to the detection and 

identification of nuclear explosions and earthquakes.  Also 

dif€«m«jed are ttte support tasks and data services performed for 

other govarnmei.' contractors and for participants in the VELA- 

Uniform and PRIME ARGUS projects. 
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I.   INTRODUCTION 

This quarterly report summarizes the technical work, support 

tJZllL  ^fo^^106 taSkS comPleted during the period July through 
September 1970.  Current and past work are mentioned only if 
related to the present discussions. 

Reviews of technical reports completed during the reporting 
Zll       a"T

Contai"^ in Section II under descriptive headings. 
for o^o    1S a SUmaary  of the support and service tasks performed 
ARrn^ \90Vernn,ent COntracLOrs ™*   for VELA-Uniform and PRIME ARGUS participants. 

II.  WORK COMPLETRT) 

A*  Ana]Ysis of LonQ Period Seismic Signals and Noise 
Recorded at LASA. TFO ^nd TTBO       

TPO and T^
9
  
Peri0d fignals «corded at the seismic arrays 0BO. 

TFO and LASA were analyzed in this investigation to determine the 

diff^t  "^ Rayleigh ^^ disPersi- —es for pat™ "cm 
different source areas to each of the arrays.  These paths are mixed 

^ithiTtS1 and 0^eaniC' and ^ disPe"i- -rves caLulat^d f^ 1 within the range betwaen the average dispersion for a pure 
continental path and that for a pure oceanic path; an example is 
shown in Figure 1.  Analysis of the long period noise (15 to 50 

thTe ti ^r1^ at eaCh ""^ alSO ShOWS the ^ value to be in 
apSroximateir^"^ freOVer' simPle beamforming gives 
approximately mdb reduction in noise at all arrays  Finallv  th*. 

"::: °„£ s^rr srthat üsi"9 a ^p ^L/T^-^I^ results in signal loss for some events in the LASA beams. 

B. 
Relative location of Explosion.^Usij^surface Waves 

m..f>,rtH  ^  f analysis describes the development and testing of a 
method of relative location for explosions using Rayleigh waves 
The technique involves cross correlating a wavetrain with T 

TTelTtlll  "SvertS"^ ^^  **"*  ^^ '^  and determining a relative travel-time • from the peak in the cross correlation 
trace.  Results of the study indicate that locations are fairIv 

Obtai^d' ^l  ^r '^ d0 n0t CO,npare ^ith the Precision ^cations 
n^  V1"1 ^^ WaVeS and relative travel-time corrections  A 
number of causes of errors are discussed, and it is estimated'that a 
sophisticated anplication of this method would yield location 
comparable to relative travel-time locations for large events 
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••im^mm^nmiK^m.m,~^--^^mm^m!^^m m.immmm*m 

C'     Analy*is of  Seismig  gvents  ag   "ccorded on Ro^h wide  Band    . 
^grxod_and standard VPr..    .-^n^iod  ^^f^ 

system  have ^U^e "es^se^ä^^"111"9 ^  ^^     TheSe 

and have  a  wider  pass b*n/^  fK P ^  aPProx^^ely 40   seconds 

VELA instruments/ Se^e band r:  ^"^  l0n9 Peri0d LRSM 0r 

7505A vertical   IkiZ      Z response  is  achieved with a  Geotech 

six se^nd^LrfiT^r a^dT^f  ^ a Ph0t0  ^ amplifier With  a 

wide hand LlX^V^^9^^^1^^3^  ^ *     ^  ^ 
as a   standard VELA vertical  seismometer   (L^' Sa,ne  "^ 

and the w^de^nd^S«   svst^ ^  "^  Standard  seis^-Ph  system 
the Performancrof ^e  t^rrlcordlno3"    r6'  ^  thiS  StUÜi   t0 C™**™ 
band systems could detecTn^r! ^^    *    T*  *"* t0  ■,!C'e  i£   the vi^ 
systems. ,n0re  l0ng period ^W then  the  standard 

yield egu^alenrinforLt^n91131^18""631611 that these sy*^™ 
signals^ si^ if ^^ ^T^ 'T* Peri0d ener^ in the 

wave energy at periods^rea^r ^L        I    ^^ ShOWed that Rayleigh 
originate almosrentirJ^r S1Xty  SeCOnds Was ^termined  to 
trenches or ^„ic rx^s ^^ With epicente"  "ear oceanic 

HI.   SUPPORT AND  SERVICE  TAgifg 

the fou^"^:""6 reSear<:h de5"ibed ab°™.   "■*  ^ P«formed 

*•    ""^ Cataloging.  Cla^ifyim,  anrt p.^.-...,. 

sponding to 'ach"«a'set arf arr""    *.*"*■    Station lo9s ""'" 
Xoose-iLf binderst  IVAll :iZl%las;

hr°°0l°*i~11y ^" - 

containa a^ro^tely..the third ^"^ 0f ^ ^  ^-y 

16,302     digitized seismograms; 
4,655     digital magnetic  tapes; 

29,388     analog magnetic   tapes; 
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as  «ell as 16 mn, ,film data recorded      . 

the period September I960 to then  ^ >eiSmiC ^servatories during 
recorded at LRsM stations

0 ^„^ ^;Se"t' *"*  35 .. film data 
PreSent-        '       -'    ^ the int^al September 1961 to the 

-cmc A: ^^£^1^  assigned to a 
-How.ng groups at the end of^^^^^^nsisted of the 

279 UBO multiplexed- 
39 UBO demultiplexed; 

1.670 LASA multiplexed; 
582 LASA demultiplexed; 
562 TFO-37 multiplexed; 
84 TFO-37 demultiplexed; 
98 TFO-37 permanent da^a- 

1-341 scratch, save and A/D!' / 

-no.ing^f- ^^-r- --«y consisted of the 

8,752 compressed- 

,   '«i c^^HeT'6,Knthsinte"ti°-i'>-klo9,! 
17,861     save; 

0     shipped; 
276     received. • 

B- .^guipment Modification ♦     . 

"o equipment roodifioaf-i«^- 
aifications were made during  the  third 

y   i-ne   cnird  qfuarter 

c-     Maintain and t)Dera^ACE• ' « r-1 —Siaji wpera te^ Egn 1 pm^^ f 

«=H aay Srs'ori-x^orLT6" — -^ - -U shifts 

in accordance^ith6^^"^03"06 Was Performed dailv on ^n 

cnecks on a monthly basis. 
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Corrective maintenance was performed on all major unxts 
during the reporting period.  We continued to lease a model 763 
plotter during the third quarter to replace our model 763 which is 

being repaired. 

D. Digital Programming 

Flow charts and descriptions of programs completed during 
the quarter have been delivered to the authorized government 

representative^. 

E. VELA and PRIME ARGUS Data Copies 

During the period 01 July 1970 through September 1970. 
the SDL supplied data services to the following: 

IBM 
Lawrence Radiation Laboratory 
Phoenix College 
MIT, Lincoln Laboratory 
Teledyne Geotech 
U.S. Geological Survey 
California Institute of Technology 
Stanford University 
Pennsylvania state University 
Department of the Navy 

F. Analog Tape Compression i 

During the third quarter of 1970 we compressed 950 field 
tapes,  we shipped 1400 tapes to the Dallas facility, and 85 tapes 
to Minot Air Force Base, North Dakota. 

G. LASA Data Service 

The LASA weekly event summary has been modified to include 
events reported by Lincoln Laboratory which were not detected by the 

SAAC. 
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